Production of Agrobacterium-mediated transgenic fertile plants by direct somatic embryogenesis from immature zygotic embryos of Datura innoxia.
This work describes a new method to obtain transgenic somatic embryos from Agrobacterium-infected immature zygotic embryos of Datura innoxia. It has several advantages over previous transformation methods such as the absence of a callus phase, an average transformation rate of 76% and a high regeneration frequency. Critical steps for optimal transformation were the embryo stage and a short preculture treatment. The marker gene beta-glucuronidase and light microscopy were used to identify the competent embryogenic cells which, after transformation, passed through the classical stages of embryo development. The transgenes were transmitted to the progeny in a Mendelian fashion. The plants regenerated via direct somatic embryogenesis were cytologically and morphologically uniform. We also observed that: (1) wounding or wound-induced divisions were not required for zygotic embryo transformation; (2) epidermal cells were competent for both transformation and regeneration; and (3) competency for Agrobacterium infection was developmental stage-specific. This new method should facilitate the development of new strategies to routinely transform recalcitrant plant species.